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SPONTANEOUS regression of cancer is a
very intriguing and challenging phenom-
enon, which has been mentioned as a prob-
ability or fact by numerous writers in the
field of oncology, but proof of its existence
is difficult to obtain. Very few writers have
ventured a statement relative to its fre-
quency, but Bashford 2 has estimated it oc-
curs once in 100,000 cases of cancer and
Boyers,5 once in 80,000. Some authorities
have expressed serious doubt that the phe-
nomenon ever occurs.13
However, in recent years the publica-

tions of Dunphy," Stewart,40 and Morton
and Morton,29 in particular, have suggested
that on extremely rare occasions neoplastic
disease may not continue its inexorable
progressive course, but may undergo tem-
porary or permanent spontaneous regres-
sion. Since the last collective review of pos-
sible cases of spontaneous regression of
cancer was made by Rohdenburg 35 in 1918
a comprehensive study of the incidence and
nature of this phenomenon has been ini-
tiated by the authors with the support of
the American Cancer Society.
We have defined spontaneous regression

of cancer as the partial or complete disap-
pearance of a malignant tumor in the ab-
sence of all treatment, or in the presence

* Presented before the American Surgical As-
sociation, White Sulphur Springs, West Virginia,
April 11, 1956.
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We wish to take this opportunity to thank
numerous friends who have very generously con-
tributed their time in sending abstracts of their
cases, and given us consent to include them in this
report.

of therapy which is considered inadequate
to exert a significant influence on neoplastic
disease. In general, this is the definition
of spontaneous regression as proposed by
Stewart. We do not imply that spontane-
ous regression need progress to complete
disappearance of tumor, nor that spontane-
ous regression is synonymous with cure.
In a few cases reported in this paper, tumor
which underwent apparent spontaneous re-
gression in one area flourished unchecked
in other areas of the body or reappeared at
a later time.
Although over 600 cases of tumor regres-

sion published or obtained by personal
communication have been reviewed, to
date only 47 cases have been considered
by us to have adequate documentation (in-
cluding histologic confirmation of the ma-
lignancy of the primary or metastatic tu-
mor) to accept as probable examples of
spontaneous regression. However, for this
preliminary report certain categories have
been arbitrarily excluded from considera-
tion. These include publications prior to
1900, certain types of tumor in which the
consistency of diagnosis of malignancy is
highly controversial (chorionepithelioma,
epithelioma of skin, and lymphomas), tu-
mors conceivably totally removed by curet-
tage or biopsy, metastases diagnosed only
by roentgenograms without biopsy, long
surviving cases without specific evidence of
decrease or disappearance of tumor, some
foreign articles in which interpretation of
certain salient points is difficult, and certain
cases obtained by personal communication
in which more information has been re-
quested. It is probable that some cases
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excluded in this report would meet the
prerequisites of designation as spontane-
ous regression if we had more data.

TABULATION OF COLLECTrED CASES OF

SPONTANEOUS REGRESSION

Table I lists the 47 collected cases of
spontaneous regression of cancer with brief
comments as to the course of the malig-
nancy. In Table II the cases are tabulated
with respect to the incidence of the type
or location of tumor involved. Reference
to Table II indicates that in this collected
series spontaneous regression occurred most
frequently in neuroblastoma (ten cases),
carcinoma of the bladder (eight cases),
malignant melanoma (five cases), car-
cinoma of the breast (four cases), soft-tis-
sue sarcoma (four cases), and cancer of
the uterus (two cases). Spontaneous re-
gression was also found in carcinoma of the
colon (two cases), hypernephroma of the
kidney (two cases), cancer of the oral
cavity (two cases), metastatic carcinoma
with primary site unknown (two cases),
carcinoma of the ovary (two cases), and
one each in osteogenic sarcoma, carcinoma
of the lung, pancreas, and stomach.

CLASSIFICATION OF COLLECTED CASES OF

SPONTANEOUS REGRESSION

Classification of the collected cases has
been made in Table III. In 22 cases re-
gression of the primary tumor was re-
ported. In 15 of these cases the regression
was complete and in seven cases the re-
gression was incomplete. Of the 15 cases
in which regression of the primary tumor
was reported to be complete, the regression
was complete by gross examination only in
seven cases, since no microscopic examina-
tion of the tissues after regression was done
in these seven cases. In eight of the 15
cases of complete primary regression the
regression was complete by gross examina-
tion and verified by microscopic examina-
tion of the tissues after regression. These
latter eight cases included four cases of

Annals of Surgery
September 1956

TABLE II. Tabulation of Collected Cases.of
"Spontaneous Regression" of Cancer

Number of
Type or Location of Tumor Cases

Neuroblastoma 10
Bladder 8
Malignant melanoma 5
Breast 4
Soft-tissue sarcoma 4
Colon and rectum 2
Kidney 2
Metastatic carcinoma-primary unknown 2
Oral cavity 2
Ovary 2
Uterus 2
Lung 1
Osteogenic sarcoma 1
Pancreas 1
Stomach 1

Total number of cases 47

carcinoma of the bladder, a carcinoma of
the colon, a neuroblastoma, a carcinoma of
the pancreas, and a hypernephroma of the
kidney. In seven cases regression of the
primary tumor was incomplete. In three of
these cases regression was incomplete by
gross examination and in four cases regres-
sion was complete by gross examination
but incomplete by microscopic examination.
These latter four cases included three cases
of carcinoma of the bladder and one case
of hypernephroma of the kidney.

In seven cases regression of both the pri-
mary tumor and metastases was reported.
Histologic confirmation of the malignancy
of the metastases was present in all cases.
Regression was complete in all seven cases.
The regression was complete by gross ex-
amination in five cases and by gross ex-
amination verified by microscopic examina-
tion of the tissues after regression in the
other two cases. These latter two cases in-
clude one case of metastatic adenocar-
cinoma with the primary site unknown and
one case of sarcoma of the pelvis.

Regression of local recurrences was re-
ported in four cases. In all cases there was
histologic confirmation of the malignancy
of the recurrences. Regression was com-



377SPONTANEOUS REGRESSION OF CANCER

TABLE III. Classification of Collected Cases of "Spontaneous Regression" of Cancer

I. Regression of primary tumor-22 cases
A. Regression complete-15 cases

By gross examination-7 cases
1. Papillary carcinoma of bladder (Trabucco)
2. Carcinoma of tongue (Roxburgh)
3. Myosarcoma of thigh (Penner)
4. Myosarcoma of uterus (Stewart)
5. Carcinoma of stomach (Smyth)
6. Carcinoma of ovary (Dunphy)
7. Sympathoblastoma (Van Creveld and Van

Dam)
By microscopic examination-8 cases

1. Transitional cell carcinoma of bladder
(Goldberg)

2. Squamous cell carcinoma of bladder
(Creevy)

3. Transitional cell carcinoma of bladder
(Creevy)

4. Papillary carcinoma of bladder (Fort,
Harlin, and Atkinson)

5. Adenocarcinoma of colon (Fergeson and
Black)

6. Neuroblastoma (Cushing and Wolback)
7. Carcinoma of pancreas (Cowdry)
8. Hypernephroma of kidney (Hall)

B. Regression incomplete-7 cases

By gross examination-3 cases
1. Bronchiogenic carcinoma (Blades and

McCorkle Jr.)
2. Malignant ganglioneuroma (Koop, Kiese-

wetter, and Horn)
3. Hemangioendothelioblastoma of gum

(Graves and Price)
By microscopic examination-4 cases

1. Adenocarcinoma of bladder (Davis)
2. Papillary carcinoma of bladder (Davis)
3. Papillary carcinoma of bladder (Pearse)
4. Hypernephroma of kidney (Rae)

II. Regression of primary tumor and metastases-
7 cases

(Histologic confirmation of metastases in all
cases)

A. Regression complete-7 cases

By gross examination-5 cases
1. Neuroblastoma (Stewart)
2. Neuroblastoma (Goldring)
3. Neuroblastoma (Koop, Kiesewetter, and

Horn)

4. Sympathicoblastoma (Lee)
5. Adenocarcinoma-primary site unknown

(Altemeier)
By microscopic examination-2 cases

1. Adenocarcinoma-primary site unknown
(Levine and Weiner)

2. Sarcoma of pelvis (Rohdenburg)
III. Regression of local recurrences-4 cases

(Histologic confirmation of local recurrence in
all cases)

A. Regression complete-3 cases
By gross examination-3 cases

1. Scirrhus carcinoma of breast (Lilienthal)
2. Reticulum cell sarcoma of bone (Stewart)
3. Fibrosarcoma of back (Shore)

B. Regression incomplete-i case
By gross examination-i case

1. Sarcoma of back (Watson)
IV. Regression of local recurrences and metastases-

3 cases
(No biopsies of local recurrence)

A. Regression complete-2 cases

By gross examination-2 cases
1. Carcinoma of breast (Mackay)
2. Carcinoma of breast (Scott)

B. Regression incomplete-1 case

By gross examination-i case
1. Carcinoma of breast (Hodenpyl)

V. Regression of metastases- 1I cases

A. Regression complete-9 cases

By gross examination-8 cases
1. Adenocarcinoma of rectum (Ellison)
2. Melanosarcoma (Meyer)
3. Malignant melanoma (Pack)
4. Melanoblastoma (Blocker)
5. Papillary adenocarcinoma of ovary

(Fletcher)
6. Adenocarcinoma of uterus (Brunschwig)
7. Neuroblastoma (Stewart)
8. Neuroblastoma (Phillips)

By microscopic examination-i case

1. Malignant melanoblastoma (Vial and
Coller)

B. Regression incomplete-2 cases

By gross examination-2 cases

1. Melanosarcoma (Mathews)
2. Neuroblastoma (Stewart)

plete in three cases by gross examination.
Regression was incomplete by gross ex-

amination in one case.

Regression of local recurrences and me-

tastases was reported in three cases. Al-
though histologic confirmation of malig-
nancy was present for the metastatic le-
sions (areas grossly incompletely removed
surgically), the diagnosis of local recur-

rences was clinical without biopsy con-

firmation. Regression of local recurrences

and metastases was complete in two cases

by gross examination and incomplete in
one case by gross examination.

Regression of metastases was reported in
11 cases. Of the nine cases in which regres-

sion of metastases was reported to be com-

plete, the regression was complete by gross

Volume 144
Number 3
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examination in eight. In all 11 cases of this
series the malignancy of the primary tumor
was verified by microscopic examination of
the tissues. In one case regression was
complete by gross examination and verified
by microscopic examination of the tissues
after regression. This latter case was a pa-
tient with malignant melanoma. In two
cases regression of metastases was incom-
plete by gross examination.

In 11 cases an area of malignant tissue
verified by microscopic examination under-
went complete regression, not only by gross
examination, but by microscopic examina-
tion of the tissues (see Table IV). It is to
be noted that the patient reported by Vial
and Coller developed an isolated local re-
currence (4 cm. in diameter) approximately
two years after regression of dozens of pig-
mented skin metastases. (This local recur-
rence was excised and microscopic exam-
ination confirmed the diagnosis of malig-
nant melanoblastoma. The patient has been
alive and well without evidence of neo-
plastic disease 20 months since excision of
the recurrence.)

SOME POSSIBLE FACTORS RESPONSIBLE
FOR REGRESSION

There are many factors which might be
suggested as being wholly or partly re-
sponsible for the spontaneous regression of
cancer in these collected cases.

1. Endocrine influences. The therapeutic
effectiveness of endocrine treatment in the
management of advanced cancer of, for ex-
ample, the breast and prostate is well estab-
lished. It is possible that hormonal altera-
tions within the body, by menopausal
effects or other endocrine factors as yet
unknown, may have exerted a beneficial
effect in the cases reported.

2. Complete surgical removal. Of the 47
collected cases partial removal of the tumor
area which subsequently underwent spon-
taneous regression was performed in a
number of cases. It is possible that the

I AND 4COLE Annals of SurgerySeptember 1956

TABLE IV. Complete Regression Confirmed by
Microscopic Examination

1. Carcinoma of bladder (Goldberg)
2. Carcinoma of bladder (Creevy)
3. Carcinoma of bladder (Creevy)
4. Carcinoma of bladder (Fort et al.)
5. Carcinoma of colon (Fergeson and Black)
6. Neuroblastoma (Cushing and Wolbach)
7. Carcinoma of pancreas (Cowdry)
8. Hypernephroma of kidney (Hall)
9. Adenocarcinoma-primary unknown (Levine and

Weiner)
10. Sarcoma of pelvis (Rohdenburg)
11. Malignant melanoma (Vial and Coller)

remaining tissue was only inflammatory
rather than malignant.

3. Unusual sensitivity to inadequate ir-
radiation or other therapy. Irradiation ther-
apy was utilized in five cases. However, in
all instances the dosage used was small and
the response during the period of treatment
was such as to suggest that irradiation was
not the cause of the regression. However,
because irradiation was used in these cases,
therapeutic effect due to an unusual sensi-
tivity of the tumor cannot be ruled out.

In one instance, small amounts of nitro-
gen mustard were used, and in another case
small doses of triethylene melamine were
used. While these subtances are generally
completely ineffective in control of the tu-
mors in which they were used, it is a re-
mote possibility that for some unknown
reason these tumors were unusually sensi-
tive to these substances. Coley's toxins were
also used in several cases.

4. Fever and/or acute infection. These
factors have frequently been suggested as
of importance in cases of spontaneous re-
gression. The complete regression of adeno-
carcinoma of the colon reported by Ferge-
son and Black would appear to fit in this
category.

5. Allergic reaction. Allergic reaction
with destruction of the tumor cells might
be a factor in some cases. The complete
regression of a myosarcoma of the uterus
reported by Stewart possibly might be in-
cluded in this group.



Volume 144 SPONTANEOUS REGRESSION OF CANCER 379Number 337
6. Interference with nutrition of the tu-

mor. It has been suggested by Rohdenburg
that during incomplete removal of malig-
nant tissue the blood supply of the remain-
ing tumor may be so impaired that death
of the residual tumor occurs. Likewise, it
is conceivable that local or general disturb-
ances of the body metabolism might ad-
versely affect the growth or viability of
cancer.

7. Removal of carcinogenic agent. The
disappearance of eight carcinomas of the
bladder (with complete regression con-
firmed by microscopic examination in four
cases) after ureterosigmoidostomy suggests
that regression may occur after withdrawal
or divergence of a carcinogenic agent.

8. Incorrect diagnosis of malignancy.
Because of the factor of error in the diag-
nosis of malignancy, all cases published
before 1900 have been arbitrarily excluded
from consideration at the suggestion of sev-
eral pathologists. The accuracy of differen-
tiation between benign and malignant tu-
mor is acknowledged to be a source of
error. However, where possible we have
requested the slides on which the diagnosis
of malignancy was originally made in these
collected cases so that we might submit the
slides to two other independent pathol-
ogists for examination. To date we have ob-
tained this additional confirmation of the
diagnosis in only a part of the series, but
effort is being made to obtain this confirma-
tion in as many as possible. Because of un-
availability of slides this confirmation will
not be possible in all.

SUMMARY

A study of the incidence and nature of
spontaneous regression of cancer has been
initiated. Of over 600 cases published or
obtained by personal communication, to
date we have considered only 47 cases to
have adequate documentation to be ac-
cepted as possible examples of spontaneous
regression. It is barely possible that if we
had more clinical data, a large number of

cases studied but not included would meet
our prerequisites. In 11 of the 47 collected
cases regression was complete and verified
by microscopic examination of the tissues
after regression. One of the main purposes
of this study is to see if we could identify
a significant factor or factors responsible
for the regression. Several factors have been
mentioned by various authors (particularly
Rohdenburg), and noted by us in case his-
tories kindly submitted by our friends.
Important among these are endocrine fac-
tors, unusual sensitivity to inadequate ir-
radiation or other therapy, fever and/or
infection, allergic reactions, interference
with nutrition of the tumor, and removal
of the carcinogenic agent.
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DR. JOHN ENGLEBERT DUNPHY, Boston, Massa-
chusetts: I think we are all indebted to Dr. Cole
and Dr. Everson for this very important and
monumental undertaking. My own interest in the
subject goes back to 1946, and on several occa-
sions I have started to undertake such a study
but have abandoned it, being overwhelmed by
the magnitude of the task of confirming the diag-
nosis.

I would like to give you a brief followup of
one of our cases which is included in this series.

(Slide) This patient originally had a carcinoma
of the left ovary with generalized abdominal
metastases. It was biopsied and no further opera-
tion was done, and no x-ray was given.

The patient was lost to followup, although we
did see her 18 months later, at which time she
had lost considerable weight and had ascites.
Arrangements at that time were made for terminal
care in a nursing home. She reappeared in the
hospital in 1946 and was thought to have an in-
carcerated right inguinal hernia. Obviously we


